Retroperitoneal bronchogenic cyst containing intracystic milk of calcium is extremely rare and only one case of retroperitoneal bronchogenic cyst with a small amount of milk of calcium has ever been reported. We report a case of periadrenal retroperitoneal bronchogenic cyst with intracystic milk of calciumn and its serial change into the nodular cyst wall calcifications over the course of two year. The patient was treated with laparoscopic resection of retroperitoneal bronchogenic cyst.
INTRODUCTION
Bronchogenic cysts are foregut-derived, developmental anomalies most commonly discovered in the mediastinum and rarely in the retroperitoneum 1 . The presence of calcification in the wall of a retroperitoneal cyst is not uncommon, but the presence of milk of calcium within the cyst is extremely rare 23 . Although there have been reports describing milk of calcium within mediastinal bronchogenic cysts 1456 , there has only been one case reported of a retroperitoneal bronchogenic cyst containing a minimal amount of milk of calcium 2 . We report a case of periadrenal retroperitoneal bronchogenic cyst with intracystic milk of calciumn and its serial change into the nodular cyst wall calcifications over the course of two year. The patient was treated with laparoscopic resection of retroperitoneal bronchogenic cyst and left adrenal gland.
CASE REPORT
A 62-year-old woman underwent a routine ultrasound examination during which a hypoechoic, retroperitoneal mass was detected above the left kidney. For further evaluation of the left retroperitoneal mass, the patient was referred to our hospital. She had previously been healthy and had no specific history of illness. The physical examination and routine laboratory exams were within normal limits. Unenhanced computed tomography (CT) images revealed an ovoid, hypoattenuating, 10 x 9 x 6-cm mass located in the suprarenal retroperitoneum adjacent to the left adrenal gland. There was density difference between the dependant and non-dependant portions of the cystic lesion. The measured attenuation value of the higher density fluid was approximately 180 HU, thus suggesting intracystic hemorrhage or milk of calcium. On the initial CT, no calcifications were found in the cyst wall. After contrast enhancement, CT demonstrated a thin-walled cyst with no contrast -enhanced nodule or intracystic septations ( Figure  1 ). The retroperitoneal cyst displaced the left adrenal gland anteroinferioriorly. As the patient did not complain of any specific symptoms related to the retroperitoneal cyst, clinical observation and a follow-up imaging study recommended.
Two years later, follow-up CT of the abdomen showed little interval change in size or shape of the pre-existing retroperitoneal cyst (Figure 2 ). However, high-density fluid within the cystic lesion had become denser, and fine, nodular calcifications were found in the cyst wall. Laparoscopic resection of the left retroperitoneal cyst and the left adrenal gland was performed. On the gross specimen, yellow to greenish intracystic fluid and calcifications were was found in the cyst wall. There were no areas of dentigerous material, bone, hair or sebaceous material. Histologic findings confirmed bronchogenic cyst lined with pseudostratified, respiratory epithelium ( Figure 3 ). The patient's postoperative course was uneventful, and she was discharged eight days after surgery.
DISCUSSION
Bronchogenic cysts are rarely occurring congenital cystic lesions which are thought to arise from abnormal budding of the ventral foregut which subsequently differentiates into a cystic lesion filled with protein-rich fluid 78 days of gestation. These aberrant lung buds can be pinched off and entrapped, and subsequently migrated into the abdomen before fusion of the diaphragm components. On this embryologic basis, although most bronchogenic cysts are found most frequently in the posterior mediastinum adjacent to the tracheal bifurcation, they can occasionally occur in the subdiaphragmatic area. Menike et al. reviewed 38 cases of subdiaphragmatic bronchogenic cysts and reported that 82% and 63 % of them were located in left side of the body and retroperitoneal lesions, respectively 10 . Because of the rarity of retroperitoneal bronchogenic cysts, their imaging features have seldom been described 11 .
Bronchogenic cysts may be spherical elliptical, or lobulated and are usually unilocular 9 . The fluid within them is usually a mixture of water and proteinaceous mucus 1 , however, previously descriptions of this intracystic fluid range from a thin, watery liquid to hemorrhagic fluid to a very viscous, mucoid material. Therefore, the variable nature of the intracystic fluid of bronchogenic cysts has been responsible for the variable attenuation on CT and the signal intensity characteristics of cyst on MR images, as seen in various studies 711 . Histologically, bronchogenic cysts are lined by cilliated, mucous-secreting, respiratory columnar epithelium, and protein-rich mucus fluid may cause intracystic fluid with CT attenuation values above 20 HU 12 . For this reason, a bronchogenic cyst may be misinterpreted as a solid mass on CT 1213 . The presence of mucus material within a bronchogenic cyst having soft tissue attenuation on CT, can be differentiated from calcification on the basis of MR findings of the high signal intensity of intracystic fluid similar with that of cerebrospinal fluid on T2-weighted images and the isointense intracystic fluid comparing to skeletal muscles on T1-weighted images 114 . Several investigators have analyzed the intracystic fluid of bronchogenic cysts and have suggested the calcium oxalate component of the cyst fluid as a major factor contributing to the higher attenuation of intracystic fluid on CT 1516 .
McAdams et al. reported that cyst wall calcification and milk of calcium were seen, retrospectively, in six (10%) and two (3%) of 62 cases of supradiaphragmatic bronchogenic cysts 1 . The calcification was located peripherally in the cyst wall and was punctate and discontinuous in nature. Although several reports have described the presence of milk of calcium within bronchogenic cysts 15617 , there has been only one report of a retroperitoneal bronchogenic cyst containing milk of calcium 2 . In our case, the retroperitoneal bronchogenic cyst was initially presumed to be a hemorrhagic cyst or a cyst containing milk of calcium because of the e lower density fluid-higher density fluid level of the intracystic fluid on the initial CT. Interestingly, the milk of calcium within the retroperitoneal bronchogenic cyst in our patient appeared to be condensed in the dependant portion of the cyst and precipitated in the cyst wall. Finally, nodular cyst wall calcifications developed during the one-year follow-up period, thereby suggesting that the previously reported, nodular, discontinuous cyst wall calcifications may be originated from milk of calcium fluid within the bronchogenic cyst.
Most bronchogenic cysts are less than 5cm in diameter and are detected incidentally with no specific patient's symptom. Possible complications related to bronchogenic cysts include extrinsic mass effect to the adjacent organ and perforation or secondary infection 311 . The treatment of asymptomatic bronchogenic cysts remains a controversial topic. As most bronchogenic cysts are benign and remain asymptomatic, the argument has therefore been made that intervention is not warranted as long as the cyst is not causing problems 18 , although carcinomas and fibrosarcomas reported to arise from benign-appearing bronchogenic cysts 19 . In our patient, there were no symptoms related to the presence of the retroperitoneal bronchogenic cyst. As our patient decided to undergo laparoscopic resection of the retroperitoneal bronchogenic cyst, this was performed without any complications.
In conclusion, a thin-walled, retroperitoneal cystic lesion containing characteristic milk of calcium and/or nodular cyst wall calcifications, raises the possibility of its being a retroperitoneal bronchogenic cyst despite its rare occurrence. Over time, the milk of calcium fluid within a bronchogenic cyst can be condensed and precipitated to the cyst wall, thereby developing discrete, nodular cyst wall calcifications. 
